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Abbreviations and Acronyms

Abbreviation or Acronym Used

M eaning_j or Description

B.C.

British Columbia

ClI Confidence interval

cm centimeter

CPUE catch per unit effort

CSuU largescale sucker

BT bull trout

ESA Endangered Species Act

FL Fork length

ft Foot or feet

g gram

ID Idaho

IDFG Idaho Department of Fish and Game
kg kilogram

km kilometer

KTOI Kootenai Tribe of Idaho

m meter

MFWP Montana, Fish, Wildlife and Parks
mm millimeter

MT Montana

N Sample size

NSQ northern pikeminnow

ONC Oncor hynchus spp.

PIT Passive integrated transponder
RBT rainbow trout

rkm river kilometer

TL Total length

U.S.A. United States of America
USFWS United States Fish and Wildlife Servig
WCT westslope cutthroat trout
WTSTRG white sturgeon

yr year

% Percent

# number

e
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I ntroduction

The Kootenai River in British Columbia (B.C.), Gala, and Idaho (ID) and Montana (MT),
U.S.A. contains a unique landlocked population bitevsturgeorcipenser transmontanus that has
been isolated from anadromous Columbia River pajoms since the last ice age approximately
10,000 years ago (Northcote 1973). This headvgatpulation of white sturgeon varies from other
populations of the species by being landlocked; ¢eetically diverse, and tolerant of colder water
temperatures (Paragamian and Kruse 2001). TheeKabRiver population is currently restricted to
270 km of river between Kootenay Lake, B.C. and t€oai Falls, MT, which is approximately 50 km
downstream from Libby Dam (MFWP 2009). In Septenif#94, the Kootenai River white sturgeon
population was listed as endangered under the Eedat Species Act (ESA) due to consistent lack of
successful juvenile recruitment since the 1960'sdés et al. 2008; USFWS 1994 and 1999).

Little information exists about this populatiohvehite sturgeon particularly in the Montana
reach of the Kootenai River. Montana Fish, Wikliéind Parks staff captured eight sturgeon in the
spring of 1975 and spring of 1976 between rkm 3@5309.7. In 1979, five white sturgeon were
estimated to reside in the Montana portion of tlet€nai River (Apperson 1992). Applegate (1971)
reported catching thirty white sturgeon in the Ko River in Montana between June 1968 and July
1970, with lengths of released fish ranging frontd 92 inches. Five of the thirty white sturgeon
reported were harvested but no length or weiglarmétion was reported. Harvest of white sturgeon
in Montana was closed in 1979 (Graham 1981). SI9&8, information on the presence/absence or
distribution of white sturgeon in Montana has cetesi of primarily sparse anecdotal information
coming from angler observations and catches. 0228n angler illegally harvested a hatchery
released 16-inch sturgeon near Troy, MT. In 2@@¥eral anglers and Montana Fish, Wildlife, and
Parks (MFWP) game warden, Job Obst, reported oimgeavfour to five foot sturgeon downstream of
the swinging bridge near Kootenai Falls. In 20@&WP spoke with an angler who had caught,
photographed with a cellular phone, and releagbdea-foot sturgeon downstream of Kootenai Falls.

In addition to this anecdotal information, juvenivhite sturgeon have been released into the
Kootenai River in Montana since 1994 including jaNe white sturgeon generally from 1-2 years old
and free embryos in more recent years (KTOI 200@, Ig&eland, KTOI, personal communication).
Approximately 10,600 individuals were released iarftana between 1994 and 2007. In February
2004, the Kootenai Tribe of Idaho (KTOI) releas@duvenile sturgeon equipped with radio
transmitters in the “Sturgeon Hole” below KooteRalls, MT to determine if sturgeon would remain
in Montana or if they would move back downstreaio iWlaho (Rust and Wakkinen 2004). Nine of
the 10 sturgeon were located in the Montana reftied<ootenai River in June 2004 when telemetry
activities in this reach ceased. This study amnslaborate on the currently sparse body of infoiona
regarding white sturgeon abundance and distributidhe Montana portion of the Kootenai River
within the fish’s historic range and has three otwyes:

1.) assess the current status and distributionhiteveturgeon in Montana.

2.) identify the current size and age structunegile-weight relationship, and growth of individuals
and compare this information to information froneyious studies in Idaho.

3.) identify contributions of wild and hatchery-red white sturgeon and determine if natural
reproduction and recruitment are taking place eKbotenai River in Montana.
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Methods

Both juvenile and adult white sturgeon were taggdtom June through September 2009 using
setlines in the Kootenai River from Kootenai Faltsvnstream to the Montana-ldaho border (Figure
1). Sampling locations were selected both fronemeéand historic sampling or sighting locations as
well as randomly throughout the Montana reachlirist consisted of 45.7 m of 145 kg-test mainline.
Each mainline was equipped with 12, 60 kg-test dirgs approximately 50 cm long spaced 2.4 m
apart. Each drop line contained a single circlekhsize 2/0, 3/0, 4/0, 6/0, or 8/0. Individualds
generally consisted of a mix of 2/0 and 3/0 hoak4/0, 6/0, and 8/0 hooks. Hooks were baited with
either nightcrawlersumbricus terrestris, live sculpinsCottus spp. or longnose dacehinichthys
cataractae, or cut pieces of northern pikeminn®#tychocheilus oregonesis, largescale sucker
Catostomus macrocheilus, kokaneeOncorhynchus nerka, westslope cutthroat tro@ncorhynchus
clarki, rainbow troutOncorhynchus mykiss, or brook trousalvelinus fontinalis. One end of each
setline was anchored to the shore using a piepebaf pounded into the bank. Twelve hooks were
baited and attached to each mainline using a speglg clip, and the mainline was stretched
perpendicular to the current and then set quagetawnstream. An eight-kg weight was used to
secure the end of each mainline to the river battdime set time and pull time as well as a latitadd
longitude of each setline were recorded.

Setlines were initially set for approximately twogix hours during daylight hours in 2009 to
determine if catch and mortality of non-target segcprimarily bull troutSalvelinus confluentus,
would be significant. Based on initial samplingoeté during the daylight hours, catch and mortadity
bull trout was not significant. Most of the subsequsampling occurred using overnight sets in 2009
and 2010.

All captured white sturgeon were measured for tetagth (mm), fork length (mm), weight (g),
inspected for external tags (i.e., floy, radio)d @eanned for PIT tags using readers capable dinga
400kHz, 125kHz, and 134.2kHz PIT tags. Each fisls wcanned for PIT tags from head to tail on
both the left and right sides and the scute rempatiern on both the left and right side of thé figas
recorded. Pictures of each white sturgeon weretalen, including one of the left and right sidés
the fish that could be used to verify scute rem@edterns. Habitat conditions (i.e., depth and
substrate) at the capture location were also recbod estimated at the capture site of each white
sturgeon.
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Figure 1. Map of 2009 sampling locations for wistergeon in the Kootenai River, Montana from
Kootenai Falls to the Montana-Idaho border.
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In 2010, juvenile and adult white sturgeon wergeted using setlines from May 19 through
September 30 downstream of Kootenai Falls usingaimmethods as used in 2009 (Figure 2). In
2010, this portion of the Kootenai River was pantied into seven sections for the purposes of
randomized sampling. The section numbers, locstidescriptions, and lengths can be found in Table
1. The order of sampling events was randomly detexd so that each section was sampled once
before any section was sampled an additional tiBection one was eliminated due to potentially
dangerous boating conditions in the canyon dowastref Kootenai Falls and problems with setlines
being cut on the bedrock formations (Section er&fore, sampling events intended for section one
instead occurred in section two.

The setlines, drop-lines, and hooks used in 20d@ vdentical to those used in 2009. Hook
sizes were randomly selected for each line andi@nidual line was baited with either nightcrawlers
or cut pieces of northern pikeminnow, largescatskey and peamouttylocheilus caurinus. From
May 19 through August 24, 2010, each sampling egensisted of 12 set lines. From August 30
through September 30, 2010, setlines were plagétefafrom shore using a weight on each end of the
setlines (mid-cannel coverage) instead of anchayimgend to the shore. Due to increased gear
demands associated with this technique, only seslwere set during each sampling event.

9



ID-MT Border

mmﬂuence

Yaak.R. Confluence (
;MJ

Ruby Cr. ,%@Jen@/

D

Lincoln

Section, 3
u Y %
R Kootenai Falls//

O'brien Cr. Confluence
Sturgeon Hole

Figure 2. Map of 2010 sampling locations for whstergeon in the Kootenai River, Montana from
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Table 1. Sampling section numbers, section bouesiaand section lengths used for randomized

sampling of white sturgeon in the Kootenai Rivegrithna in 2010.

Section # Upstream Boundary Downstream Boundary L ength (km)

1 Kootenai Falls Sturgeon Hole 39
48.45448, -115.76143 48.44732, -115.80097

2 Sturgeon Hole O'Brien Creek 50
48.44732, -115.80097 48.44788, -115.86633

O'Brien Creek Scott Island

3 48.44788, -115.86633 48.47960, -115.89657 4.9

4 Scott Island Ruby Creek 51
48.47960, -115.89657 48.51567, -115.94365

5 Ruby Creek Yaak River 58
48.51567, -115.94365 48.55951, -115.97585

6 Yaak River Pine Creek 41
48.55951, -115.97585 48.58915, -115.99981

7 Pine Creek ID-MT Border 55
48.58915, -115.99981 48.61819, -116.04762
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Results and Discussion

Total Catch

A total of 135 lines were set on 14 different ddtetween June 4 and September 28, 2009 and
fished for 1888 line hours (one line baited withHddks fished for one hour). During this time, 123
fish were caught (0.065 fish/line hour or 0.91hfiime). Northern pikeminnow (NSQ) was the most
common species caug € 69; 0.037/line hr; 0.511/line), followed by lagrale sucker (CSW =
30; 0.016/line hr; 0.222/line), ar@nhcorhynchus spp. (ONCN = 17 RBT and 1 WCT; 0.010/line hr;
0.133/line; Figure 3). Additionally, two bull tro(BT), two white sturgeon (WTSTRG), one mountain
whitefish Prosopium williamsoni, and one peamouth were caught.

In 2010, 186 lines were set on 18 different datgsveen May 19 and September 30, and fished
for 3794 lines hours. During this time, 144 fiserer caught (0.038 fish/line hour or 0.774 fishljine
Largescale sucker was the most frequent specight@=65; 0.017/line hr; 0.349/line), followed by
northern pikeminnowN=46; 0.012/line hr; 0.247/line), and rainbow trglBT), cutthroat trout
(WCT), or RBT X WCT hybrids (ON@I=17; 0.005/line hr; 0.091/line). Additionally, s&v
peamouth, four white sturgeon, two brook trout lrdut hybrids Salvelinus fontinalis x Salvelinus
confluentus), one bull trout, one brown tro@almo trutta, and one mountain whitefish were captured.

2009 Species Composition (%) 2010 Species Composition (%)

2 3 3 8

24 B Other B Other

mCsU @csu

onsa onsa

HONC HONC

B WTSTRG A B WTSTRG

56

Figure 3. Species composition (percent of tot&dlgacaught during sampling efforts for white
sturgeon using baited setlines in the Kootenai RiM®ntana in 2009 and 2010.
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In 2009, northern pikeminnows ranged from 224 t0r6éh total length with a mean of 399mm
(Figure 4). Largescale sucker total lengths rarfiged 300 to 540mm total length and had a mean of
463mm (Figure 5). Of the 1@ncorhynchus spp. caught, 17 were rainbow trout and four of¢heere
dead upon checking the setlingdncorhynchus spp. ranged from 265 to 450mm total length with a
mean of 352mm (Figure 6). Two bull trout, 745 &9@mm total length, were captured and released
early in the sampling efforts on June 23 and Jdly 1

During 2010 sampling, northern pikeminnow totalgénranged from 237 to 560mm and had a
mean length of 382mm, similar to 2009. Largessalker total length was from 335 to 588mm and
had a mean of 475mm.Oncorhynchus spp. averaged 341mm total length with a rangel6fta
388mm. Of the 17 individuals captured in this grol2 were rainbow trout, three were westslope
cutthroat trout, and 2 appeared to be hybrids. df¢ghe 170ncorhychus spp. were dead upon
checking the setlines. One bull trout was caughtraleased on August 31 (700mm TL, 3294Q).

NSQ - 2009
6 -
5 4
B
£ 34
22
1
0 ; . ; .
0 5 10 15 20 25 30 35 40 45 50 55 60 65
Length Group [cm)
NSQ- 2010
i
‘q-_, 4 | —
S — II|._ __I_Ii__;__i_
0 5 10 15 20 25 30 35 40 50 55 60 65
Length Group (cm)

Figure 4. Length frequency distribution of north@rkeminnow caught during setline sampling for
white sturgeon in 2009 and 2010 in the KootenaeRivontana.
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Figure 5. Length frequency distribution of largascsucker caught during setline sampling for white
sturgeon in 2009 and 2010 in the Kootenai Riverntdoa.
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Figure 6. Length frequency distribution of rainbtraut, westslope cutthroat trout, and rainbow X
cutthroat trout hybrids caught during setline sangpfor white sturgeon in 2009 and 2010 in the
Kootenai River, Montana.

Of the three types of bait used in 2009, cut wai fished for the most time (63.5% of total) at
1199 line/hours on 91 lines and accounted for g4 ¢aught (36%; Figure 7) and a catch rate of 0.037
fish/line hr and 0.484 fish/line. Live bait wasHied for only 37 hours (2.0% of total) on threedin
and accounted for 10 fish (8%) and the highesthcaér unit effort (CPUE) of 0.271 fish/line hr and
3.333 fish/line (Figure 8). Nightcrawlers werehiesl 652 hours (34.5% of total) on 41 lines and
accounted for 69 fish (56%; 0.106 fish/line hr;826ish/line). In 2010, cut bait and nightcrawlers
were each used as bait on 93 lines and a tot&8®f lines hours each. During this time, cut bait
accounted for 33 fish caught (23% of total) anéi&lt rate of 0.017 fish/line hr and 0.355 fish/Jine
while nightcrawlers accounted for 111 fish caugh% of total) and a catch rate of 0.059 fish/line h
and 1.194 fish/line.
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2009 Total Catch 2010 Total Catch

Cut Bait
23%

cut bait
36%
worms
56%
live bait Worms
8% 77%

Figure 7. Total catch by bait type during setlsaenpling for white sturgeon in the Kootenai River,
Montana in 2009 and 2010.

35 0.8
3 0.7
@ 2.5 @ 8? +—
3 2 2 o1
S 15 S
] H cut bait & 03 1+
o 1 O 02 +— B cut bait
0.5 +— worms 0.1 — EI I —
worms
0 - m live bait 0 -
N o < Q) x N O < (S ™
& O LK S &K
O S O/\*?‘ N O S O/\Q‘
Species Species

Figure 8. Total catch by species caught and Isaitl Wluring setlines sampling in the Kootenai River,
Montana from June to September 2009 and may th8egkember 2010.
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During 2009 sampling, the smallest hooks, 2/0 &fdvere baited primarily with worms and
accounted for the highest total catch with 33 ahdish respectively (29.2% and 31.0%; Figure 9).
The largest hooks, 8/0, accounted for the leasuatnaf total fish caught with 9 individuals or 8.0%
of the total catch. The 4/0 and 6/0 hooks sizepeaetively accounted for 23 and 13 individuals
caught, or 20.4 and 11.5 percent of the total caMban total length of all fish caught on eachkoo
size ranged from 399mm to 470mm and generally as&é with hook size (Figure 10), but differences
in mean length of fish caught among hook sizes wetestatistically significant.

In 2010, total catch was highest for 3/0 and 2/6Ks (37% and 30% of total; Figure 9). The
distribution of fish caught per hook size followsidhilar patterns in 2009 and 2010. Hook sizes 4/0,
6/0, and 8/0 accounted for 21, 9, and 3 percetiteofotal catch respectively. Mean total lengthdid
fish captured was lowest for smaller hooks, 2/0, 8/0 at 387, 421, and 415mm. Fish caught on 6/0
hooks had a significantly higher mean total lengjtb21mm, and fish caught on 8/0 hooks had the
highest mean total length at 756mm (Figure 11)tall@atch by hook size (i.e., number of fish)
declined linearly with increased hook size in b&@i09 (R-square 0.91) and 2010 (R-square 0.84;
Figure 12).

The 2009 setline locations were retrospectivetygmed to the sample sections used during the
2010 sampling to compare catch in the six sectidrtise Kootenai River. Total lines set per section
2009 ranged from eight in sections four and fivd@&dn section two (Table 2). Total line hours
ranged from 117 in section four to 513 in sectiewes. Total catch per line was highest in section
four (2.13 fish/line) and lowest in section two4® fish/line; Figure 13). During 2010 sampling
efforts, total lines per section ranged from 24etions four and seven to 48 in section two (Tahle
Total line hours ranged from 466 in section sewe@1 in section two. Total catch per line was
highest in section two (1.06 fish/line) and lowessection three (0.53 fish/line).

2009 2010
8% 3%
9%

)
12% 30%

21%

20%

31% 37%

02/0 O03/0 @4/0 m6/0 m8/0 02/0 O03/0 @4/0 m6/0 m8/0

Figure 9. Total catch by hook size (%) duringisetsampling for white sturgeon in the Kootenai
River, Montana in 2009 and 2010.
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Figure 10. Mean length (mm) of fish caught by he@e during 2009 setline sampling in the
Kootenai River, Montana. Dots represent fish Weathgths significantly different (outliers) than the
mean length by hook size and are represented kg wtirgeon or bull trout.
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Figure 11. Mean length of fish caught by hook slmang 2010 setline sampling in the Kootenai
River, Montana. Dots represent fish with lengtlgndicantly different (outliers) than the mean lémg
by hook size and are represented by white sturgebnll trout.
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Figure 12. Total catch (number of fish) by hoakesiluring setline sampling in the Kootenai River,
Montana during 2009 and 2010.

Table 2. Summary of lines, line hours, total cqttlf fish), and CPUE (catch/line and catch/line
hour) by sampling section in 2009 and 2010 sampling

2009
Section | Lines LineHours | Total Catch (#) Catch/Line Catch/Line hr
2 46 453 20 0.43 0.04
3 21 296 28 1.33 0.09
4 8 117 17 2.13 0.15
5 8 134 11 1.38 0.08
6 22 375 21 0.95 0.06
7 30 513 26 0.87 0.05
Total 135 1888 123 0.91 0.07
2010
Section | Lines Line Hours | Total Catch (#)| Catch/Line Catch/Line hr
2 48 991 51 1.06 0.05
3 30 628 16 0.53 0.03
4 24 488 21 0.88 0.04
5 30 605 24 0.80 0.04
6 30 616 18 0.60 0.03
7 24 466 14 0.58 0.03
Total 186 3794 144 0.77 0.04
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Figure 13. Total catch per line (number of fisi)dampling section during 2009 (retrospectively
assigned) and 2010 sampling efforts for white €targin the Kootenai River, Montana.

While it is difficult to assess information colted using two vastly different sampling
techniques, the total catch data from this studpatcshow any unexpected results when compared to
MFWP and IDFG’s annual electrofishing data conddictewnstream of the Yaak River confluence in
Montana. In both 2009 and 2010, the three moguietly encountered species collected during this
study, northern pikeminnow, largescale sucker,@nabrhynchus spp., have been among the top five
most abundantly collected by in the Kootenai Ridewnstream of the Yaak River from 2002 — 2009
(data on file). Our setline gear with large ciroteoks biases our collection against capturingrothe
common species that are very small or those withadively small mouth gape such as redside shiners
Richardsonius balteatus and mountain whitefish. Additionally, the indiuvals of each common
species collected using setlines had a mean lengtih greater than those collected by electrofishing
This was probably a result of the hook size biafiegsampling toward larger fish (Figure 14).
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Figure 14. Comparison of mean total length of camrish species captured during 2009-2010
setline sampling for white sturgeon and 2007-2MRPG and MFWP electrofishing data downstream
of Kootenai Falls in the Kootenai River, Montana.

White Sturgeon

Two white sturgeon were captured during the Jutiteaugh September 28, 2009 sampling
efforts. The first fish was caught on Septembat tiver kilometer (rkm) 278.8 near a rock island
toward the south/southeast shore over a sand bodfgmnoximately 3.25 rkm upstream of the
Montana-ldaho border and 6.25 rkm downstream ftoemtouth of the Yaak River (Figure 15). The
fish was caught on a 3/0 circle hook baited withghtcrawler. Fork length was 613mm; total length
was 714mm; weight was 1488g (Figure 16). The stumgvas missing the tenth scute on the left side
and the fifth scute on the right side. Scannirgfibh with a PIT tag reader produced the tag code
3D9.1BF27366F7. A fin clip was taken from the peal fin for genetic analysis. The fish was
released and appeared in good physical condition.

The scute removal pattern and PIT tag code ofitsiesturgeon captured on September 1, 2009
(left 10" and %" right) identified it as being from the 1995 brogehr. The PIT tag code identified this
individual as fish record #3365, released fromKbetenai Tribe of Idaho hatchery on October 3,
1997 at rkm 245.0 (Wakkinen 2009). At the timealéase, the fish had a fork length of 324mm, a
total length of 375mm, and no recorded weight. ADgust 13, 2008 Idaho Fish and Game (IDFG)
recaptured this individual at rkm 207.0 (slightlystream of the Copeland Bridge). The fish measured
610mm fork length, 720mm total length, and 16008e sex of this fish was unknown but the age of
the fish was known, 14 years in 2009. If the fisimiale, it may be approaching sexual maturity based
on previous information in the Kootenai River systeFemales have been documented to mature as
early as age 22 and males at age 16 (Paraganmahnl&07).
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In the nearly 11-year span between the releaseashat the first recapture event in 2008 by
IDFG, the fish increased in fork length by 289mnad antotal length by 335mm. The average growth
rate during this period was 26 mm/yr FL and 31 mmily. In the one year between the 2008 and
2009 recapture events, this fish moved over 70ukstream, showed only a 4mm increase in total
length, and actually decreased in weight by appnakely 100g. The contrasting annual growth rate
estimates between the 11-year span and the siagleay large period are consistent with variability
observed in other Kootenai River white sturgeoulistsl In the Idaho stretch of the Kootenai River,
Ireland et al. (2002) estimated average annual tjraverements for all recaptured hatchery white
sturgeon at 64mm/yr, with a range from near zemver 130mm/yr for fish at large for three years.
Ireland et al. (2002) also noted highly variablamges in weight for recaptured hatchery sturgeon.
While the weight loss of 100g in one year obserfvech 2008 to 2009 falls outside the observed range
in Idaho of —10 to 268g/yr, Ireland et al. (2002}ed that relative weight decreased between release
and recapture for 77% of all recaptured hatchamgsbn, and some measurement error and variable
success of individual fish may have accounted &t of the highly variable range of growth.
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Figure 15. Map of the two sturgeon capture locetibetween the Yaak River confluence (rkm 285.5;
lower right) and near the Montana-ldaho border (&#6.1) during setline sampling from June to
September 2009 in the Kootenai River, Montana.




Figure 16. White sturgeon (#1) captured on Sepéerhp2009 in the Kootenai River, Montana.

The second sturgeon (Figures 15 and 17) was camgBeptember 29 at rkm 284.7 over a
gravel and cobble bottom on the inside edge ofapsbend river right, approximately 0.35 rkm
downstream from the mouth of the Yaak River. Tiuegeon was caught on a 2/0 circle hook baited
with a nightcrawler. Fork length was 653mm; tdésigth was 751mm; weight was 1543g. Based on
field identifications, this fish was missing thatii scute on the left side and the fifth scuteranright
side, indicating this was a hatchery reared sturdeawever, no PIT tag was detected. No fin cligwa
taken for genetic analysis and no new PIT tag wserted. The fish was released and appeared in
good physical condition.

The scute removal pattern of the second sturgegtured September 29, 2009 (Ieft@nd &'
right), indicated that it was from the 1995 broady Idaho Department of Fish and Game staff
reviewed the pictures for this sturgeon and idexdtithe scute removal pattern was 9 on the leftland
and 6 on the right side, indicating a 2004 hatclfishy however, neither year class can be verified
without a corresponding PIT tag. Because no P§Twas detected and no fin clip was taken for
genetic analysis, specific growth information urg@da this individual was unobtainable. Of 2085
individuals from the 1995 brood year released theoKootenai River system, 95 percent were
released in either spring or fall of 1997 (52 aB864 KTOI 2007). The remaining five percent were
released during the summers of 1998 and 1999. flashthese groups had mean total lengths at the
time of release ranging from 228 to 582 mm and nvesights from 47 to 863 g. Therefore,
depending on which release group contained thisiohahl, estimated mean growth per year would
range from about 6 to 34 mm/yr FL and 66 to 120 @fable 3). The growth estimate ranges for
length and weight fall within the estimates of atrecaptured hatchery white sturgeon observed in
Idaho (Ireland et al. 2002). The 2004 year clddsomtenai River white sturgeon was released in May
of 2005. White sturgeon from the 2004 year classdmean FL of 196mm and had a mean weight of
0.06kg (KTOI 2007). Approximately 1.5% (33 of 2Q03%ere released upstream of rkm 275.0 near the
Montana-ldaho border (KTOI 2007) but this fish abblve possibly migrated upstream. |If this fish
was from the 2004 year class stocked in 2005, dr@stimates (Table 3) were generally higher than
those observed by Ireland et al. (2002) but withaaranges observed. A report by the Kootenai€elrib
of Idaho (KTOI 2007) stated that there were no faljged or measured 2004 year class releases from
the Kootenai Hatchery. Without a unique individisEntification code to provide an exact length and
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weight at the time of release, as well as a reldaszor season, the rate of growth for the seéishd
can only be estimated from the mean sizes of itsmi@l cohorts at time of release.

Figure 17. White sturgeon (#2) captured Septera®eR009 in the Kootenai River, Montana.

Table 3. Growth estimates for the white sturget#t) Captured on September 29, 2009 by release
cohort. Fork length instead of total length wasdufor growth estimates because the 2004 year class
did not have total lengths reported in Irelandle2@02.

1995 Brood Y ear Releases 9/29/09 Sturg_]eon Growth Estimates
Mean Weight
Release Time | N Mean FL (mm) Weiw yrsat Iarge FL (mm) @ mm/yr g/yr
Spring 1997 1075 228 47 12.5 653 1543 34 120
Fall 1997 889 344 148 12 653 1543 25 116
Summer 1998 96 411 288 11.25 653 1543 21 112
Summer 1999 25 582 863 10.25 653 1543 6 66
2004 Brood Y ear Releases 9/29/09 Sturgeon Growth Estimates
Spring_; 2005 203§ 196 60 4.5 653 1543 101 329
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Four white sturgeon were captured between Maynti9September 30, 2010. All four fish
were captured in section two in the vicinity of ®aps Lake (rkm 305.0) and Sturgeon Hole (rkm
306.5; Figure 18). The first sturgeon (Figure @@} caught on July f4nhear Throops Lake at rkm
305.0. The fish was captured in a slow movingtailess than 3 meters deep over medium sized
(1/2” to 2”) gravel substrate. The fish was captlusing cut bait on a 6/0 hook. This fish hadr& f
length of 870mm, a total length of 985mm, and agieof 5123g. It was missing the ninth scute on
the left side and the fourth scute on the righ¢ sitlo existing PIT tag was detected in the figno
new PIT tags, codes 3D9.257C6BFFAB and 3D9.257C&RFtwere inserted into the dorsal muscle
tissue. A pelvic fin clip was taken for geneti@absis. The fish was released and appeared in good
physical condition.

The scute removal pattern identified in the fietd @hotographs (left™d right 4" of the first
sturgeon captured on July 14, 2010 did not matetoval patterns recognized by IDFG or the KTOI.
However, it is likely that the removal pattern wassidentified or misapplied and most likely thethin
scute on the left and the fifth on the right (Wailda 2010) which would identify this fish as being
from the 1995 brood year. Because this individaalld not be specifically identified from a PIT tag
only estimates of growth can be inferred. Usirggame information from the 1995 brood year
releases that were used to estimate growth fosttirgeon captured on September 29, 2009, estimated
mean annual growth ranged from about 36 to 57 mifi/yand 383 to 403 g/yr (Table 4).
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Figure 18. Map of the four white sturgeon captaoations between Throops Lake (rkm 305.0) and
Sturgeon Hole (rkm 306.5) during setline sampliragrf May to September 2010 in the Kootenai
River, Montana.




Figure 19. White sturgeon (#1) captured July D4,®in the Kootenai River, Montana.

Table 4. Growth estimates for the white sturgetd) captured on July 14, 2010 by release cohort.

1995 Brood Y ear Releases 7/14/10 Sturg_]eon Growth Estimates
Mean Weight
Release Time N Mean TL (mm) Weight (g) yrsatlarge | TL (mm) (0) mm/yr_| g/yr
Spring 1997 1075 228 47 13.25 985 5123 57 B83
Fall 1997 889 344 148 12.75 985 5123 50 390
Summer 1998 96 411 288 12 985 5123 47 403
Summer 1999 25 582 863 11 985 5123 36 387

The second sturgeon (Figure 20) was captured lgr234 in the area known as the Sturgeon
Hole, near rkm 306.5, approximately 3.2km downstré@m Kootenai Falls. This fish was captured
in deep water (> 10m) with no perceivable flow anpgresumably sandy bottom, although bedrock
exists in the immediate area. The fish was cagtusing cut bait on an 8/0 hook. This fish was
1020mm FL and 1126mm TL and maximum girth was mesasat 425mm. No weight was taken
because the fish weighed more than the maximuncagg&,0009) of our scale and our hanging scale
had a dead battery. We estimated the fish weigh®aig based on the linear relationship (r2=0.98)
between total length and weight for the other filgte sturgeon captured in Montana during 2009 and
2010 (Figure 20). The sturgeon was missing itthnscute on the left side and the fifth scute @ th
right. No existing PIT tag was detected in thé fimd two new PIT tags, codes 3D9.257C59455A and
3D9.257C59541A, were inserted into the dorsal neusél pelvic fin clip was taken for genetic
analysis. The fish was released and allowed tovexan calm shallow water, before descending into
deeper water, apparently in good physical condition

The second sturgeon captured during the 2010 sagngti July 23 was missing the ninth scute
on the left and the fifth scute on the right andgwaentified as a hatchery fish from the 1995 brood
year. Again, no PIT tag was detected so the fieHdcnot be identified as a specific individual.
Growth estimates for this sturgeon could only Heried from mean length of hatchery cohorts. Total
length likely increased at a mean rate of betwérantl 67 mm/yr (Table 5). Although this fish did
not have a recorded weight, it increased at a maarof between 495 and 527 g/yr based on the
estimated weight and mean weight of release cahorts
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Figure 20. White sturgeon (#2) captured July 23,®2in the Kootenai River, Montana.
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Figure 21. Linear relationship between total l&reytd weight for five white sturgeon captured in
Montana during 2009 and 2010 with the estimatedjlatefior one fish for which actual weight was not
obtained.
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Table 5. Growth estimates for the white sturgei?) Captured on July 23, 2010 by release cohort.

1995 Brood Y ear Releases 7/23/10 Sturg_jeon Growth Estimates
Mean Weight
Release Time N Mean TL (mm) | Weight (9) yrsatlarge | TL (mm) () mmiyr_| giyr |
Spring 1997 1075 228 47 13.25 1126 6611 671 195
Fall 1997 889 344 148 12.75 1126 6611 61 507
Summer 1998 96 411 288 12 1126 6611 54 27
Summer 1999 25 582 863 11 1126 6611 49 23

The third sturgeon (Figure 22) was captured ondaahannel set in the Sturgeon Hole, rkm
306.5, on August 31. Habitat conditions were simib those from the July 23turgeon capture
(>10m and sand or bedrock substrate). Bait usedafoture was cut bait and the hook size was 6/0.
The sturgeon had a fork length of 891mm, a totagtle of 1017mm, and a weight of 5180g. It was
missing the ninth scute on the left side and tfile ficute on the right. An existing PIT tag was
detected in the fish, code 50617E0D72. Additignalnew PIT tag was inserted, code
3D9.257C6CO03A9. A pelvic fin clip was taken fomgéic analysis. The fish was released and
appeared in good physical condition.

The scute removal pattern and PIT tag code detactibe field both indicated that it was from
the 1995 brood year upon review of existing datebag he PIT tag code identified this fish as
individual #5059 which was released on April 2797%om the KTOI hatchery at rkm 245.0. At the
time of release, the fish measured 200mm FL, 239pand weighed 37g. This sturgeon was
recaptured in 2010 approximately 61.5 km upstream the release site. This sturgeon was the
second documented white sturgeon migrating frorhddato Montana following release near the
KTOI hatchery. In the approximately 13.33 yedrkagge, this fish increased in fork length by an
average of 52 mm/yr, increased in total length peerage of 58 mm/yr, and increased in weight by
an average of 386 g/yr.

Figure 22. White sturgeon (#3) captured August®10 in the Kootenai River, Montana.
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The fourth and final sturgeon of the 2010 samppegod (Figure 23) was caught on
September 17near Throops Lake near the location of the July2D40 sturgeon capture site. Habitat
conditions were similar at this location, a slowuving tailout less than 4 meters deep over gravel
substrates. This sturgeon was captured with ah@3@ using cut bait. The sturgeon was 833mm FL,
963mm TL, and weighed 4192g. It was missing tménscute on the left side and the fifth scute on
the right. No existing PIT tag was detected anadl iw PIT tags were inserted, codes
3D9.257C6C0680 and 3D9.257C6C8C30. A pelvic fip wlas taken for genetic analysis. The fish
was released and appeared in good physical condifibis sturgeon was also identified as a hatchery
fish from the 1995 brood year. Again, because Iiat&) was detected, the fish could not be
identified as a specific individual. Estimated meaowth rates were from 34 to 55 mm/yr TL and
from 296 to 319 g/yr weight (Table 6).

Figure 23. White sturgeon (#4) captured Septembe2Q10 in the Kootenai River, Montana.

Table 6. Growth estimates for the white sturgest) €aptured on September 17, 2010 by release
cohort.

1995 Brood Year Releases 9/17/10 Sturgeon Growth Estimates
Mean Weight
Release Time N Mean TL (mm) | Weight (g) yrsatlarge | TL (mm) ) mmiyr_| giyr
Spring 1997 1075 228 47 13.25 963 4192 55 307
Fall 1997 889 344 148 12.75 963 419P 48 311
Summer 1998 96 411 288 12 963 4192 46 319
Summer 1999 25 582 863 11 963 4192 34 296
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The high variability in observed or estimated gitowates between sturgeon captured in 2009
and 2010 makes it difficult to interpret the enwineental suitability for successful growth withireth
Montana portion of the Kootenai River compared tathas been seen in Idaho (Ireland et al. 2002).
Sturgeon captured in 2010 had significantly higtstimated mean growth rates than did fish captured
in 2009 (Figure 24) however, the unknown year cbassignment of white sturgeon #2 in 2009 makes
data interpretation difficult. If sturgeon #2 caqgd in 2009 was a 2004 year class fish insted®eb
year class fish, the growth estimate for the 2@81® Wwould approximately double to approximately
60mml/yr instead of 30mm/yr (Figure 24). Sturgeaptared in Montana in 2009 and 2010 appeared
to grow slower than white sturgeon in Idaho whigkraged 64mm per year but sturgeon in Idaho also
showed highly variable growth rates (Ireland e2802 and KTOI 2007; Figure 24). Sample sizes of
white sturgeon captured in Montana remain smati®point may not reflect the true mean growth
rates of fish residing in the Montana portion of tootenai River, however the estimates of growth
obtained in 2009 and 2010 do provide some baseifoamation for comparison.
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Figure 24. Estimated annual growth rates with ¥5%0r white sturgeon captured in Montana in
2009 and 2010 and in Idaho from 1990 — 2007 (KT@U7).

During both sampling seasons, several of the smlatioks (2/0, 3/0, and 4/0) were
straightened to some degree between when theyseeend when they were pulled. It was apparent
that many of these hooks were caught on rocks, wg$ebris and were straightened while trying to
free the line. However, it was not obvious that thas the case with all straightened hooks. § b&
possible that larger fish were able to free thewesehfter becoming hooked by creating enough
tension to straighten the smaller hooks. Whilé@rsgethe fifth of six lines on September 30, 2046 t
sampling crew observed what appeared to be a I&dgke25m) white sturgeon breach between the
buoys marking line number three. Upon checkinditteethe next day, one of the smaller hooks had
been straightened. Other instances of straighteaekls without obvious cause also occurred in both
2009 and 2010. We may attempt to use stouter sntadoks in the future.
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Our CPUE (fish per line hour) for white sturgesmoughly an order of magnitude lower than
those reported for 2006 sampling by the IDFG. Rtist. (2007) reported a catch rate of 0.0261 fish
per setline hour. The CPUE we observed in 20092810 were identical at 0.0011 white sturgeon per
setline hour. The lower CPUE is likely due to wéo density of white sturgeon in the Montana
portion of the Kootenai River. Almost all of thénite sturgeon stocked in the Kootenai River have
been stocked downstream of Bonners Ferry, althsogie sturgeon have been stocked upstream.
Additional sampling methods (i.e., gilinets) mapwyde better opportunity for comparison between to
Idaho and Montana sections of the Kootenai RiVRuist et al. (2007) had a significantly higher catch
rate of juvenile sturgeon using gillnets (0.66thign setlines (0.0004/hr). Habitat conditionsrateh
different in the Montana and Idaho portions of it@®tenai River and may limit areas gillnets can be
used in Montana.

Most fish from the 1995 brood year appeared tcebeased near the KTOI hatchery between
rkm 240.0 and 245.0. It would seem that most efitidividuals captured in 2009 and 2010 had
migrated 60 km upstream since their releases ddteis. cannot completely be verified since no PIT
tags were detected in most of the captured whitgygbn. Some white sturgeon from the 1995 year
class were released near the Moyie River (rkm 35@&80netic analysis of these individuals captured i
2009 and 2010 may provide additional informationagrich family group individuals originated from
and more specific release location information fi@kG and KTOI records and databases.

Because only six individuals were captured in Moatan 2009 and 2010, little can be said
definitively about the status of white sturgeornthia Montana reach of the Kootenai River. All
individuals captured were of hatchery origin. Vot determine if natural reproduction and
recruitment are occurring in Montana at this timéough several individuals captured were
approaching sexual maturity. Free embryos (3-4 d&y) were released in the Kootenai River in
Montana in 2008 and 2009 so smaller juvenile wsiitegeon appearing to be wild fish might be
captured in the future. Genetic analysis of tHeteand comparison to the genetics of family golp
parents will need to be performed to verify wildeohatchery origin. We can say that some white
sturgeon are using the Montana portion of the Kaait&iver for a portion of their life cycle. Withe
apparent low population size of white sturgeon iont&na, catch per unit effort as well as the number
of fish captured may continue to be low, althoudtigonal sampling methods could be considered to
better estimate abundance, such as gillnets wtaeh higher catch rates in Idaho (Rust et al. 2007).

One large piece of information gathered from the222010 sampling is that juvenile /
subadult white sturgeon are capable of migratioghfdownstream of Bonners Ferry, ID into the
Montana reach of the Kootenai River. The firstielsturgeon captured in 2009 was the first sturgeon
documented making such a large upstream (70 knratiog into Montana and one sturgeon captured
in 2010 made a similar upstream migration baseBldrtag information. Although sample sizes are
small to date, 2 out 6 (33.3%) sturgeon capturddontana have definitely made upstream migrations
into Montana after being released near Bonnerg/Felaho and the KTOI Fish Hatchery. Three
white sturgeon floy tagged by MFWP staff in theela®70’s were captured in Idaho by anglers and
one additional sturgeon was captured within the pagple of years, indicating both upstream and
downstream connectivity between Montana and Idate VEMCO radio tagged white sturgeon have
been documented migrating upstream into Montana faho based on telemetry data collected by
IDFG staff. Ten white sturgeon from the 2000 yeglass (mean TL 557mm, range 520-610mm) were
implanted with radio tags and stocked in SturgeoteHrkm 306.5) in 2004 to assess if fish stocked i
Montana would remain in Montana (Dianne Wakkin®F G, personal communication 2009). Many
of the white sturgeon remained in the vicinity efease location although small upstream and
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downstream movements were made from the releaagdac None of these fish have been captured
during our 2009 and 2010 sampling efforts.

Recommendations

Based on results from 2009 and 2010, samplingvfote sturgeon should continue in the
Kootenai River, Montana in 2011. Six white stungeeere captured in 2009 and 2010. Despite this
small number, new critical information on whitergfeon in the Kootenai River was obtained. White
sturgeon reared at and stocked from and at the Kie@hery are present in the Montana section of the
Kootenai River. This indicates that they are capaiblsurviving in this section of the Kootenai Rive
however the actual abundance of both hatchery alddwhite sturgeon in Montana remains unknown.
No definitive information on contributions of hatsty versus wild white sturgeon in Montana can be
determined at this time due to the small sample sfavhite sturgeon collected and the absence of
captured wild sturgeon. Increasing the combinedpda size of sturgeon in future years will provide
more information on the abundance, growth, andrdmttons of hatchery and wild white sturgeon to
the Montana portion of the Kootenai River.

Sampling effort in 2011 may be similar to 2010 amdude gear modifications aimed at
improving catch rates and reducing by-catch. Sjeomooks should be employed to avoid potential
losses from straightened hooks, especially fo2fBe3/0, and 4/0 hooks. To increase numbers of
sturgeon captured, gillnets may be set in deepalis@nd runs with lower water velocities for short
periods of time to target smaller individuals the¢ not susceptible to the setline gear, althoagdel
fish may also be captured. Rust et al. (2007)rhadh higher CPUE for juvenile white sturgeon using
gillnets versus setlines during 2006 sampling &fout captured more adult white sturgeon using
angling and setlines. Our setlines may be slighithged towards larger juvenile or adult white
sturgeon although other fish species near 250mra begn captured. Habitat areas suitable for
gilinets in the Montana section of the KootenaidRiare limited due to water velocities depending on
discharge from Libby Dam but several larger poebkarexist. Stationary gillnets used should be
identical to those being used by IDFG to allowdomparison of CPUE data. We may also try
drifting shorter gillnets in runs and tailouts whéhey will not become entangled in debris or beuld
piles. Angling may also be used during high flamw#/ay and June from rkm 300.3 to 306.5 to target
potentially larger fish in pools that are 15-27nejplé50-90 ft) to avoid sampling issues with setline
and gillnets at elevated discharges.

Sampling in May and June 2010 was largely ineiffeatiue to large amounts of drifting algae
covering the setlines, specificalBidymosphenia geminata. Large mats of algae were scoured from
substrates upstream by elevated discharges frobylDlam. Setlines were often totally covered by
the algae, and many of the hooks did not fishdaglperiods of time and very few fish were captured
during the 2 month period. Once high discharge®weduced in late June 2010, setlines appeared to
fish more effectively. Algal conditions are beimgpnitored in the Kootenai River and we may adjust
sampling methods accordingly in May and June 204dditional passive sampling methods to better
evaluate numbers of sturgeon in Montana are beingidered and researched including use of
underwater cameras with viewfinders, high resofusonar, and nighttime visual surveys. Sturgeon
have been documented to make diel migrations imitiaver habitats (Dean 1981) and several of the
sturgeon captured in the Kootenai River, Montangehzeen in water depths less than three meters.
Electrofishing was considered but is not commomsigduto sample white sturgeon in the Kootenai
River and has also been shown to injure a highgmage of white sturgeon (Holliman and Reynolds
2002).
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The diet composition of white sturgeon in Montama Idaho is also unknowduvenile
sturgeon in other river systems have been reptotézed on chironomids and other insect larvae,
while larger sturgeon often switch to a fish-bades although chironomids, insect larvae, mollusks
clams, crayfish, barnacles, crabs, shrimp, anddggds can make up a significant portions of the die
depending on the population and season (Dean M&lechnie and Fenner 1971; Muir et al. 2000).
White sturgeon in the Fraser River often followlsme salmon spawning runs. We may attempt to
modify the sampling duration of our permit to alleampling through the kokanee spawning run in
September and October near Lake Creek and poxticthe Kootenai River downstream of Kootenai
Falls. Carcasses from dying kokanee may be abtuimddeeper pools near Lake Creek, near Sturgeon
Hole, and other settling areas. It may be possiblecrease our catch of juvenile and adult white
sturgeon in the Montana portion of the KootenaidRiduring these periods of available forage using
setlines and gillnets. These locations may alsgdwoel locations to dive or perform visual surveys f
white sturgeon.

We will continue to share white sturgeon data @béd in the Montana portion of the Kootenai
River with IDFG and KTOI. All data collected in Mtana are included in their shared white sturgeon
databases. Continued collaboration will hopefutiprove our understanding of the status of white
sturgeon in Montana and Idaho and hopefully leagtovery and delisting of the species.
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Appendices

Appendix 1. Summary of white sturgeon capture gjdteation, length and weight data, scute rempatkrns, tag information, physical
habitat conditions, and genetic sample informatioifected in the Kootenai River, Montana during 2@dd 2010 sampling. The

abbreviation NA in this appendix indicates the da#s not available at the time of this report oswat collected. The weight followed by
an asterisk indicates an estimated weight.

Scute Approx.
removal Previous Water

Capture TL FL Weight pattern PIT tag New PIT tag New PIT tag Depth Family

Date rkm (mm) (mm) (Q (L /R) detected Inserted (#1) Inserted (#2) (m) Substrate Genetic ID # Group
9/1/2009 278.8 714 613 1488 10/5 3D9.1BF27366F7 NA NA 6.5 sand BT-09-177 33
9/29/2009 284.7 751 653 1543 9/5 or 9L 1/6R NA NA NA 3 cobble/gravel NA NA
7/14/2010 305.0 985 870 5123 9/4 NA 3D9.257C6BFFAB 3D9.257C6BFE02 25 gravel GEN-2010-218 NA
7/23/2010 306.5 1126 1020 66114 9/5 NA 3D9.257CH5 | 3D9.257C59541A >10.0 sand GEN-2010-214 NA
8/31/2010 306.5 1017 891 5180 9/5 50617E0D72 30CBE03A9 NA >10.0 sand/bedrock GEN-2010-21/5 3]
9/17/2010 305.0 963 833 4192 9/5 NA 3D9.257C6C0680 3D9.257C6C8C30 3 gravel GEN-2010-21} NA
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